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or TFI r POWER CONTROl 
OF A TRANSMITTER 

T[-.(llNK\\r..IIHLD 

This naeeaHon relates generally * the control of the output power 
< t V < - \ n x ' ^ s o ' * 

1 i - t r * * 1 1 * Up v > \ : xx, 

rrocuencv . temperature and voyage changes. 

b t< k r< - > of m\ invention 

In corop-Hanee with industry speeiheath)ns, analog vO h ' telephones 
rraaaeonn < f<r rc?o^ < t i ! < . *Ue Ij 

i^n: cvoioronconv fin >pe?vao' To e Uax fi UK»rl> 
These classes are e e a ^ 1 by the nominal eliacove power M » a 

J , , i m v * i ( * < -■ I <1 nun aa ! 

v 1 5 s ^ N V i i \ ■> ' ! \ 

K\onna\ \ < ' :a> a . e , > }' i; - ■> ^ ] . eel Te 

t \ t o i , i v s M i < > > ( h » ! a'( 

r »• ^ * ^ , n , N - s * 1 > > ' v ' » 

- * < ^ n s i x < > a - <Mca h«\ 

teleph< ?k IT > v> " » ! 5 " ! s * 

(^wiu'^uhui v *m , ; < ^ h< > - a « - " i > . ' e nn<\in> 

v>* u to * s , . > a h\ f ui \ h > < 

s) stem. In v v 1 iu > s \ a 

u a ? N > i '''evcrii u a- -> s jO >< > < <. 
tolerances- over a wale range of environmental cornihioran 



!ti ow^t ceoOSP ' ndnaw . hw h> :w wnunus 

to «n in,ur the output pov v « , ^ e> w . * ^ ^ I ^ v ^ w d d \ . n 
< s e, > > t a vd el v h aK * t \ cut yutp 

p , < < . : dv * - > u <. i „ \ s 

^ i hv s luo % ( vx s <i-<- x . ' 1 a N x 

f > \\ ' W < < , i , - v , 

winch u\ m \ to the output power awed « magnitude of s signal w dren 

m < v , d a < e^ The 

differ, * e . v 5 . * < w v d an on 

v i » 1 M v > \ ivo 

< A < ! <. s u ! 

1- »i i ! «> f \lj\>\Mhv- 

w a ir^i provide some degree of accuracy, they also have several 

5 iO < ,N d s ! < t ^ ». 1 \ s X cu 

O! dw \ * d <. w - ^ w \< c n N l< \rM> H J 

diode (or equivalent P-N 'junction semicooefneto?-) U » The diode detector 
converts die detected RP output sigrsa! into a DC level which represents the 
n agnrtat e ■ d s t do outgo pov {"hi: sccurac- ofd type > detector o; 

> 3 WO v O N ■> > . !< , V * V O " » 

v »\ and the temperature chauges oat; cause ate hd output power level u 
ilucttxate, 

Various methods have heen utilised to overcome w wdnerability of 
I e o ^ nc ' <a<. * x , w * w < u u mo . c die 

> H ^ c i \ , < v < > < * cove w the 

hioiwjuteio )\ \^ i}3 Pv 1 j - \* 

- d 2««S Mi - * v " V - ^ w u w x 1 No 

w h' hoed w LDuetuw ct a! letup do-re a a tier J u do w so ^ . k - v . \ stv > ^ 
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M >i , Cl I v > l „ l V ! vvl 

en i nm enrcofiempcrati < 

Wtv common problem with hardware- techniques * controlling 
the o, p< v \ ^ < . v e s * m < 11 

/ms - 5 ' - r « t. s> > k . ' s\ ;u-vv- i ;> , ,n u 
tra » < << . 4 c;mu \ch the tranam 

Ki IO i \ > ! > , ' < * 

h 1 ' . ] v * » ^ ! i! i 1 v.v » - 

0 . v , 5. i 0 <■ ! V > J » 

v i i * ! t 0 ! <J ! , si e 

O I > ' * * - - 

, . < . , , > e< < ! 1 nuii <> ,o Ml 

* < t * N V ^ i » 1 \ > - | < 

n ir t > i \ i ^ _si o h ♦ ^ | 1 ! - Mi 

ren result m the output power level of trie 0 , s falling out of specification as 

» < x v , v , m J ' < m powe 

v^elco Ik) f s v ^ < > u I < < < v * !>< < I 

£i&nge& 

\ » v> i t - , - l ' i * M T V s . > ^ > 

> \ - V I ! > ' > ! V \ "< \ M 

that v, j v 'Ibis disadvantage is fendier amplified in digital, TDMA or dual 

iter produce \ < s * f >< 5 i 

complicated b> ihe laoko acoiisiatti ) r\ envelope \s hand feeM re = 
v e * v > v ^ \ i , x v 

. , . « m 5 , ^ . t , m et ecatmea 

^o to \ g mm md arg a,vr M ! ^ ^ p>! itvo - •> j > * 

- n s \ h f * <■ ^<vuv . > n bvi iee^ imv 
<n;tra : ps^er coo^-.'U . =r , > - "indent u?>e of drcuit board 'cd m,,o 



[ '„ 1 h a O ^ 1 i a so; -5 i *0 ^ . u asA o 

c^?«{r«>i sV.e >•»=!!• piii powers < \ v eaxhdatud AFMA trans raiU or This 
v » > * - s si ^ - s < $ o« - «i s v *» , * 

N " * ! H i < s I i ! ' > s - ! V i 1 K V \ 

circuit N a sigrA input * to an Automatic Garo v u o Amplifier f'AGC 

\i | > < A t « . I v 4 { ! ! 

anreniui system * illustrated) v > * < at point 1 20. As the power » 4 . «. 
signal passes through a coupler " the \ , > , 1 \ of the -wow; is detected by 

MM v 'U - » s \ > \ < < > « < j » 

s ? A % , a , ! av a %n pi ' f a f u ■> s si 
i i i 1 « „ < n iod h OA . r« t * 3 

i N , s 1 < G v Aom HO 

A p A > . ». , v v v> 

DC retevue voltage at the aeawmv erring Input 134 and measures die difference 
wcrtlwi cu-a r ! . up 1 

133 of the OF Amp BO and applied across an output capacitor 1.40; the voltage 

s us 1 Ja > a > * us v t.)i p n J s \ \h- 

A < \r-p M»> 1 )\ u v s v " < \ i 1 >A > " 

w n> ^ * 1 ' ! f r < ! » * i> U!> HO 

W s s » 1 XV V 0 » M IMS 

s I I , ^ » » } J« * 1 A , 

It v > p 1 s A A \-p A 0 A er \> n r« . <? 

' u ^ 1 L A' I v A 

<oiwCC n -» h \nr 4 ?o p ;-f reap\ ; run «. x i 

i «. ^shi is a 

I \> A >» - , v - J > fa T \V^i > v j 1 As 
S > i v . v 1 4A*\x\ v e * ^ ^ \ v j 

DioiiiK a Tae4wri o e II * t\M J \p, nn^dadated su ua 20«0 a daui h <u A^h is 
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* l ! K i i\ "> S i s > 1 

i „ M <> ^ . i <>n t \ h 

s\*nrp * v o di a \ » n < i ^ s v ^ « * 

» 5 s i u » <e : ~ i on 

t t - <sr «« v <u i 

Using variations of n hardware circuit , i-wr 0 » Fig. L <* least 
>v tt^) ' ! 1 da* ^ 

.,u < f < ^ cx Icoj < x v no Ojk n i slot rw thv >ad kbol 
&x < v <etco l-m wOP Amp < k es a< 

eapaeno; i i eguno hp - . < 

the siae of the capacitor 140, the response tone of ilie integrator circuit, or the 
amount of t me thai it takes the integrator to respond to a change m the input 
si goal oaa he slowed o i Slowrog too response time down ef&ctiyely filters 
out the u n - > ■ v i v o > * s mom Mp k Kb 

to the raoop-ap of a 1TMA burst, The slow r of the burst cook! mean thai 
too first \ h spauhwb of the 'burst would aot be traasrnbaai. Fig. 2b is a signal 
vb ' > * a op.-zb a ^e m.>- i ,o>\ • ! 1 \ ? ! i \ < - ^ 

oooa-oi dona The first fexv symbols 225 of Fie data burst 2 1 5 are corrupted. 

etreet of the data buret 21 5 oo or apat power level control cricoid b> tins cb'eoip 
Oo a. e o rpoco : ' - i id'an aaana of the OP 
\ N e w 5 » . % a burst 215, In np< > ihc 

N \ <- * s * * x s v l ) I M'O'I 1 H 

a-vuhetd ^gr,; > -he ^.t^gaa * okcj.)- t « \ i \ ^ > i x s < 0a 
^ , ! dv ^e v a a> s " I - dp^ n\ - U \ ^ s a-ut ' * > 
! ^ ~ rat. { n - v } \ , „ o h (> i , 
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215.- The capacitor \ 40 nmn^im v charge durmg the dats burst 2 1 5, Once the 
data burst 215 is completed the switch ISO a-, again closed and d e * U ay u t 

vCtJl UUCS ! X K}\ ,\ I « < ' e O ! N X ! x . 

i { { heearese it requires additional hardware r » i < t * as well, as software 

ctleetwd y operates whh both constant and nonwosis&Tai envelope signals. 

!bcre f 'i>t\\« >C'i>\ -no-en n e «vco n l> ua a > s\ stein utda 
* d is, ^ ^ i i'i nt ii 

teraperatare, freq : uency band and voltage variations. oeu TninaYrses the use i 
ehcoir board reabesiate, and. thai operates on both corabaau and noioeoosiant 

H ClOps ^ >Vi\ 

M W \ws I Hi t^t\ ^\ 

1 v , c « > a n Kj i > 

pn . is i \ ^ t - e < > ^ x \ 

uv a « rc > - , a> a s < * ^ < , i 

voltage ^ t i o -> u a t the amount of circuit board space required to 

ebahal cuaaal. 

x > i W < t > u »s» » 1 , V > » > 5 v , J, J 

0 \ o n ( - ] ' - ^ v ' i ' ' n . » < v i 1 

,< x. u , e ^ -a ' s J - v ! ( > t < e s> ' <' m 

unit, 'aa.r.v caa ^ i , s i » * » ^» j . j « t a ;lt 

t > ^ x 5 ^ l < > l * < i * < < S 

module, 

ko <* >~ «. < * i 1 v i a, s. ^ 

f aeh ;he^ cabdoaaoa ooeas i a a at, e N \ . a . aud a ao*e d w bee 

1 a »cv~ v% ra ^* bdn i a^ x '\ uru) » , Kv * < , 
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tieeonre^mh v. k\i - * < a . V ^ .iv * ^ u e- ?ukoj 

i. i C« T 1 

I ! > ( X 5 > V > V it X 

x >e i <~ in a variety »ui >u b an exernplary u \> of the present 

characteristic* he iransnmau H v <>a p a Jxoxx oues an- uo^nrdbv 
adjastmg the transmitter over a frequency range and measuring the anond traasmfr 
>\ <u \ x * ' ^ * in 

transmitters, Nenh t the exemplary exaboduxera, xuxeauiaby linear regions of 
! to- map v s > box e rpiu level curvr 

s s . or u ^ ^ u > ' < > 5 i ! 

Regardless of the madxal used, the output level and the frequency of each end 
p -* x >a is u mL'j' i opoji 

s < ! , « ) \ , ! s Ik* 

%aue tktu l - <■ < - " * 1 ! > * \ vo 1 -a * trailer 

u- the <k q » . > v us I - - n ~ * io o \ i ; ax < » x>< ^ ♦ hod. In 
on exxnpl a » > x s < tlx? calibration value may be [he input • a digital to 
k v > n » . • « x , 

revue < t > 

r a* i x m c \»\* 

S > x S i s U > >s . . ' < f Ni U 

^ \ is ! ^ > N< 1 < g < v <• 0v< \ << 1 AOs* 1 

identifies a desired frequency at -which to operate the oxnsmitiur. The calibration 

. K- v . U ^ x^ s > . ! < X . > i -s-s » 

s I * x poo-* Sit iau'i)k» %! \ \ . a; k 1 a le^ 

1 1 n oi t s, ml ks * if <k red bxyuenc; f he soeot d era x< < ot v ni i n a 

i,x^ooM>e ! ! ' < >v o , x s a mquxxN » to 
x* n a a\ , \ > t I *. j sioa bm o!> 

seoo7id calibration points. In one oftbe present inveinhora the 



< f u« In ibis emhor sepa* stguHevtd may i s* 

utroiK^e t i t ^ \ - r,v s h > w i s t k\„d 
s-r^ 1 n„* sup I -a to ■ ho r h dn !•! ohk-puv , ;nv-;kv 'vv^iaful 
u > is d \ 01 ou < x lu«ge hrmg pic^ o < g 

owcc is tl dj f;> .mm s s >c s 

vobage ranges, . t i n J oildei values may be used based on the voltage 

^ * t 1 i 1 5 ^ v I x > * s V sf X 

0 n s ' > >«. 0 ! X x O 1 HI N x t 

\ I * I I . ! 1 S > x\ 2 ^ 

emlxePoumu separate output do a curves may be used for various power level 

sO II-? I i I i > « S 5 's I I \ s 

t \ e 2 m » <x . , ! < » * 1 P tlo^ 

(5 s ! v x U lx x x > ! i < f »\ 5 

.peiaPoe o> ibc r<o s? aue I >aau, u o » o r u;«\\or . life prestos 
omentum ok ted i ev*»l may he dc nx\ . , axrs 

i ^ t > \, e * >\ he 

„ t '» 'i p u i , ^ > . . - ' i. v\ ' >m ^ Us 

, x < ) < s e t i < i < » 1 < x ! d 

->ng linear mtorpoJ ation 
used with each equation tdomtiyaig ahe cliaraxaerisdas of the output level curve, 

s x " t v > 1 mOlj) > > 

1 *x sOv v\\. i <x le i\ < 

< *!'? « 1 1 ic s > e ' v 2 p i ' i v v \ 

become apparent upon reading the hollowmg detailed P * » o trite 
„rixv » v ^ s i m i 1 i < s iv I * > > > ! l 

Ms 1 I s u j < e( j J Jt S 
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5 » v i . * 1 » ^ v ' *\l iO 

exrolt'ol lite output | o\\. of a tms tti 

fig ,1,1s, 3 v< I M« x 4 n " , > v>S\ ^<*» , 

0/4 DQPSK rratKieiaied sunon. 

u „ > * » v ^ s i ^ ' i «jn s 

Oh IT , . * » ^ i t 

r<i>. Is a >? i v d\ < , x 

? » v O 1 s v X > 

Fig. 4 is a block diagram illustrating s typical \ h K «. «cmt 
» am \ v ' on! v < m m xo< o'. 

big 5 b >v « * - > * m j* emp ur> 

^ x vo v ' <. e - v. ~ \ea 

Ho 6 - t v < ( , , a , x > dieted 

hi 'isa^K 1 * < r. } i mmh' ^ 

various embodiments of the present rnve.ai.ion. 

v \H i> ASCRIPTION 

tP — V ! i X > i < ^ > 1 

cut ;o c i < < - e e t I v ' 

present invention are described Throughout the detailed description, referenne 
vd be made to dm operadoo of the present invention when embodied within a 
, v 5 s ^ v o%x vei s o v * - o ! m \onu» 
^ e - x \ x t vb re ;-b:<- ; , ,i i Oi> el\ ml 01 ig bee * l^eo ;b 
ti fflked radii «, co die ?s tekpl ones, ; i been ?e4 HAM radi >s 



Fig, 4 i§: a block diagram 1 ^ < < a typical s ' ( a circuit 

s * m-- t e , m ^ < s o '1 m ,i urn a> 

I »e * \ i < i % ^ V o *«* i 1 >F \ 1 i! ■> s \ ! 

s > e <>\ x ips t - v < i \ * ^ < " i 5 * 

I <.> » i ' l V 0 t v d 

fete .amplify -the RF signs; and placodes the amplified signal at the output 412 

! i i < dm man earn * > « he do a 

\mp 405 also dmhmes a control input 442. The comma input 442 is coupled to a 
} v\ss> < ! *< o 1 vs m 1 > - < ■> v V d - 

among other things, a processing unit and memory, either volatile, mm* volatile, or 
both, i i 1 ^ N 

x , e m , \ > > *< i u^i 

t x v ! < ' x is provided to the temperature input 454 of the ^ \i i u 445 
n either analog or digital norm. If the temperature measurement is provided a 
analog dmm the processing end 455 w ill convert the analog value to a digital 
\ a'ao for fiioragv. u > • * * ' i u. ^ > iv»r4o 

may be used to measure the voltage level of a power supply 474, lite voltage 

K. i v ^ > i t 3 t ' h i x , < 

N m it < » p > v<l < t o« 

mm »i > v v, «, m , , v > v m ! » . »< mo u« 
storage sod/or processing. 

In an exemplary — me the power conhml outnnr 440 provides 
n «« <■ * i m t n i x » no \> ^ ^ - lr k> 

u I is , o -m* l^aennn^ i *\ on > > a ,„ >\g, 

Uh \o N ,N I:mt>K> ts-< i i e 1 . * < 1 u'^c : umrig 
> hgn $ n m * i .''im * u m * mmieu-oP 

^> s ; t 4 T ; i: i t , * 1 435 can 

> < i \ v ' ' W v , d s 1 es ^ 
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2 of lh KG< \mp4Q$ 

|% - ! <> > ! « o =. u 

( I \ M < <. > ! « * » v < - 

t > \ < N i i ! !\ ^ N \ ^ i 

y step * ! emura 
process, the output power level of the ? » «» y is set to a axed value and * 

t i - < f M t it, a - H s t » « „ ^ \.jd 

x , v « ^ ! * ^< i lit ^ hO 

frequency damp the output power level is momiored to determine the 
nuhC' ^ cmii » 5 i « ! . u t >e * >u V 

I k > >\ k * u >< i * u p>V <■ x 

howeyep a single - , >i may also be t h Among odiet thmgp is process 

;e l m > * , ACU^C ^tlVl li 

v « 1 U V I ' J » I i 1 ! 

frequency baud re horn % Mlfr to 849 V»i a typical cellular telephone 

u * f . v s f v <* ? ! o k 
tt k ii>M he <. v'v, i d> v s « < v u < - . ver < fennueu 
processing eoououts a? -see 515 

V. race 515 md 5, < >'"> ios go i si I mo rntu ire 

c\ » i < * % > s a b -» 

v v ^*noi v v: va e e^eit 

ibration poiu ( ' i2 * <<"< > N w >eeo selected (tie curve < the 

characteristic curve 600 between these points is substantially linear. This aspect of 
his exemplary e ihodi es < bit is is desc bed is more detail 

bekm, ^oun vi oi > N <^ < e>o: gibe 

eharactensde curve. However, those skdled in the art odd leujerstand tinh vurioes 



^ , , ( * ht led > v <- > T C - k, i o 

Of she ch.v ictcriRttc cut e cai be ac , s - \ % cues * e . - x-a a , ^ o - n; o a - 4 * 

<\Wtp tJu o , x »m k I < art <^xl 

0 i x < * X < S xx , M ^ 

< I % 0 > UlN * > S N < ^ 0 N U 

r , oo « > i s \ \ v x o s o x * ~ » 

, s < k < «k * * i Tbe 

unit woaki oniy need to be re--oahbtaietb if a component is changed If Ibe 

1 n i i at s <• <. ^ \ < x a s p s 

would have to be CvVm'm'w i aa each calibration p > includes data to 
v mi i < < , t ; v m bs vMoai . > s i » < 

value, After the x > > > ■> have w t x i > ,v u ^ processing x >n n a- 
at step 525. 

At sep 525, the data idendfa/hig tbe calibration points (be,, ibe 
cquenv - qnt eei rv > < 1 . » <- » tp « u - p 

p> » n » , 1 , i < n x < v • 

\ x , ^ ^ < x < v * i i H,\ 

C S Ux x f X U ' ^ J i x* '« » i 

operational tdaga 55(K tbe cellular telephone navy recei ve eeenneuab to change tbe 

x > - > 0 s 

At step 560, in otto embodiment of tbe present to a set of 

! X X b ,X J . | V V I 

- b > x> > d co,x e * x •> «x i ' j x x x 

M\ i v u xx >k ao to u)h ux ! e , t J 5 ^ ! be- tc<- - -n v- ^ ; j, 
t )wbtgteeh o '\ <n ^ I'DMib OSM « m< - n 
Sue h a eelhf a h on ,n -oca ct le » eb « lb ,i; htotnd^ 



■>& n> > m d o ^utpm x ^ - ! ^ < k d At 11 i<> 

\ 4 < , ! ' ,^ i \ X U i 

| ..*« ( M H * , " ! « . , 1 < < s * ^ | 

' >. » \> 'v < I K 

h m o ^ > > » \ 1 < r < 

» i v ( « v V ^ * 

U ^ < v ^ \ i uOi t> 1 

I j M u | j » >o< > 1 < 1 < 

t SOS U C< P < \ 

, j 0 ^ v. . > U , ^ \ v ! ' J ) M c *i i 

. ! ! ^ x 1 , t v j.» > I »ft >!<U 

> S , v v <• I t it i t I ' . v « » ! <. 

•> ^ - > f! v ^ ! v U ^ t i < I 0! 

t ^ ,> U ^ 1 > <. <-l £> > " <• ^' ' \> V 

- » « 1.^3 v ' * U » < v V \ U 

x s ^ i ; v a)r« sof&tep«570and5^ 5v^ 4 tput 

\i ^fc", x 5 u ( MX o 1 - s > , i \ kk\ 



account for mode* n oe\m * ad t e mes = - d m In ;m vxuup'a,} 

.jii d » f x J S v v Km i C 1 

-> « < > L , i < C « ^ 1 ' \ p « , U, 

chamemrimea of tbe transmitter are identified oVuue the neumibenuxng stage and 
liv* vm < n l I » i < » s * N O < ! 

erohed.r\v\ na > 575 involves - * \ «t > - tee mode of ooetabom frequency band 
and carrou u. a * and then selecdng v > compensation data based 

n < v i >v\ > t K 

m i«, compensation lias been v t m d die output level value is either 
niernased or decreased baaed m dee e ^ u en v vu compensation data, 
a sxosv ' «. i . < * ' n c 

p$t - » -I i f " ion mi e performs 4 mn 
voltage level of the supply vodage increases or deereaaea. dm output 
I « js < of dm i i h!' vary. The effect of varying sappiy voltages on 

am m 5 - , v \ < i d i ^ i mu«ii 

nsow - , u o . s > 1 <^ 5 x * " v " 

>v . >, w < v ( - > \ a ' , i « > , x < m m a« x 

, np » x v * v » * v s i 1 «. < s «. 

\,m- v v K< n \ w ^' 

At step mfe the temperature and vodage compensated output level 
value is > > < ,v . I < u . n ma ! i en exemplary 

t t u K s * V n ft < J » « < I < 

! ^ v x \ ! v i i Vu tO 

, x no n * v. x . - - . , a . " ^ m u i x. ^ei'al 

m analog .oca .au: ^ i Id a - pt oO «\ ^> * <. * n -42 e t » t \<n Vnj 

405, 
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si v I MV x I S \1b> h\\ \! 
h^"'vi^^ *ec <i * I J >s ^ v e 
! a, ,r.->:* r t » oi-r * ^ - v ^ « e m m 

and the follow ing diss, iisstoi pro* id * s - k*j x m e; , n u of a platform > no n hit b 
the invention may be integrated or implemented. Although in the co.af.ext of the 

> , ^ » le «. ! s * > 

oraroelonx within a software program heme executed by a processing eon, those 

' i O >. i > < ! O u> > ' . t ^ i> 

1 4 *i ) <. x i ,N > s > I 1 ) > > S s\ i 

program f s ; ? an embodiment of the invention may run as a siBnd- alone 
< < « > a - U > i k n < m \i 

wo v < i * v i m 

01 v U? , s s i t> S xd 

tosohwaepi - ^ s i m ano v.i 

.ft , > v * N * > , • . S < > ^ 1 1 d v ^ 

he on * v.* k ' \ 

Fig, 5 i « > v < i i 1 v < ^ 

si 1 Surct > ' ^ e x > x v i v v ' x>oes 

>, j A „ s i i . , \\ ^ aa eoag ok * , tune' 

e.d ami < * - > ! sos? an ad mb - r aLvtounc- 

v»\ *m iv m> w ^ , <^ > < « 1 m ' e 

\ f m ' * n > mescal 

raventkia. 

dm toe " i 0 dxu is made n\ ot con oemnes oieiimmc $• a n< b ou^h » ! e 

5 x x - si ,! ^ < w - w nl tbx, n k i \ * ^ v i m m i v o> ^ 
bns " ^ ? - d < * "u i i > e o v ,emors "U 
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onU nmrm-o, PROn e\v W K^ v« \ROM) 

U Slf v i §•> v > * I > ) \ \ N \ 

iRW\} \ i V t V f T 0 x 

, > J > l ' > V « ' vs t 

>U \ * . < ^ ! I i I > < * !N ! - " <• t 1 

file »t j n of «<«<-> ion between elements wsdmi < v various t < of the 
v > or e < ' ! 

The vote; k UKnnorv 716 ma> include, hot is no? limned to, a vai iet> 

0 ivo ro u » >^ * * .ntm vv 
I » >n aeeemmutm io\AM ) I LAi 

mhh) ^ :< > ! s J 1 i (» » c 

temporary storage for routines, modules, functions, macros., data etc, that arc being 

1 1 00,, V „\ <J ^ ^ ' ' > » . M < v U. 1 

712. o > « s N * " > . s x <» 

, X's > ! 4 i i \ > > V « 

vv e eu\ u'v f s. < M - ^ o - ! ! 1 1 m > , 

\\]nn\\^ dowvnn N 1 " * < r, conm >neutsed 

t o » <. v <; ' o < < s i s < 

N > , » N I i I * ]» 5 5 * < « u it 

pace , Oi ol u , op* a Uf.v u > \ c , e <. 0; \ r 1 > iu> x r ■'!' 
computing results to a oseu In some embodiments, the exummi display device 

0 *\ h OX k i ? v - J 

v i 0 > i ^ImUo 

Oukcn mi. t \ >m bus 71^, 



hctvj ,•» u v v " ii a v. a p u in wiu da;u<^ 

fM\« 1 > < ' v ^ 1 > v V U < f S 7 S 
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The processing unit 712 inter faces to each output device 732 through * output 

< i ,> o v to \ <2 < t ■> n n >n 

\r > < d 1 < < I .v ^ > 1 ii \ , » v i 

uo* 1 SUX v > ' » g I <• * s 

parallel peri rnie;1;ace< a universal serial bus (US.B7 an optical interface such as 
infrared or BIDA, an RF or wireless interface sach as Bluetooth, or other interlace, 
.a., > s ^- iu\ kxcTm. g a s,-v- w , , una 

or more input devices 734 such as a keyboard, pointing device, raoese, notei, t? i 
, i s > I < k s i \ < * ? > * > m<1, seairme 

i\ ^ » be I reps t ^ u.ii'rput 

device 734 through an input interlace 724 counted to the processing uoit. 72 over 

< ^ >v - *o ua ivU^o i K < a i • 

, « \ s 7 « ' , . v> ii 

^ j a i t v t . . k, M vie ai 

I > • ! - " v , . \ st 1 

l - it 

> ^ > ^ Cv ' H!l' ^ ,{ ' n a 

*tnK.jtfsv. U , * a^>e - le^^opiho 

! ' s i k i c i i > a Va-euhrwtv, 

aec, > s. a ^ x > 1 m v "~ lie 

otv^aaniuodu ies nun nchu\ i , ' . . po^ > u < con other 

srogram odulca a t os eu ilau I a a uc> ing unit 1 sue access various 

s. 5 f > * ■> * i * a n t.n allied 

tVut - . u'u .a aev < > e e a, a \ ja * ,x a 
the mput inrerfaee 724. 



The computing device ?!0 may transmit signals v or receive signals 
fern. tin*. > nc s , j nmiimeationN w \ e n< fto mef ; o ^ coP n % L 
rt \ , i x ,onr , - i \- , x ■ - e ^ k i i <. s i *U liU H * 
processing unit 712 hneriaces to each eornnnauimtions system 736 through a 

! M > " ) UC v <S h h" « ^ >Cvs s v n« 

!\c - aent u s ~ f 1 ;e m ova o ~ " . 0 r mec ^< ^ i * < i do one or 
n v m -5 « < < > ^ ! , > vm' < ! a cc 

i; ;,>h^ u * > i oi « u 

COrpO USION 

accurately control the output power level, of a rrnu Rather than utilizing 
hardware components to moni tor to.e outpu t \ e of the i v w \ the present 
ixrvention operates to determine the output characteristic uua e of the transmitter. 
Selected frequency points of the output w! curve are identified and the 
q - > hoi t > ! . f i » m ^ 

x t , > * , ^ ' 3 5 ^ ^ i * > u th 

prosent. invention operates to control the output level of the transmitter at any 
p ♦ c ' x . - « ^ ^ < i ' m 

and below the patttasfbr frequency ro demrmme a control value tor the particular 
sreeganey In grmom an j, j ^ o\ • - J ^ . ■ m immunity * , u < - and 
,> x « , ox a » « * p> ^ m i 

Because the use of a feedback loop and an integrator is eliminated the present 
)! is^ Me ^ mxaate h ^ h > < v x< , u 

1 i 3 Ui ! . x 0 ) . v 0 TxSS 

op additional circuit hoard space, 

^hichs r\^'p >SvC«\^jk 1 n- - «. j , 

,v v> <. >n nderniiin^ U ui a ^ x e . *<j* * 



md modh:katk>ns casi be dlecuxl within ihe scope of the awenhou as defined » 
the append claims. 
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CLAIMS 

opemove to control the output level of the transmitter wohm a \. i » u > a o h 
COu ^ « o ' C * 

- ra« vm'tett i\nic cm m\ mm; md t sn-mi i arum 

" >> A'\ t "oi u , N , ( * « < 
^ 0 s ,j i< a t m> <«> i on i m) , o i <> w i s UN* «. 
if \ U v > v I H * > i > 5 ! v • i »ci pmn M < <nu »i u 
a processing t counted to the transmitter ami toe memory 

(kncke; 

mep< - 1 

program moduko being operative > 

identity a. desired mequeacy at winch to operate the 

o- r > 

st led ^ «! , f j a>i 

>ratahc t d e ti'ivotuvi j > qucin 

i^i f " ' e < v 

!) ] ' ' i < m t U 0 CU t OntK 

nrmidc, mrU .Nu^O'vo^a:. m u iu kmemn 
s m s m m it-* \ i 

v x t - \ j o < ii>m o i 



\ A u « f » »m i i -a ^ > » . ~ t on x*i .is Ike 
u^b <* ^< ! v \ v m u » t \ <n p i a ! i 1 
0> , - jit * , > h e r>uMiO-\ ?i\ ! n |H! 

level controller, the output level controller having an input, an. output and an input 
control line, the input control lim accepting a control signal the input accepting aa 

, o s os j < 1 i - < iI.mi f iecMK- ,v* orp a Milii Ks\x i ;\- 
,io t * ! v a h o « o ^ 

, •< - v K \ CO 

* '.<» i < - v ^ C 

idendfying ^ iu b linear regions of the output level 

determuus c the output level and the frequency of each end 
pom*o <> lu I <\u ;u>ni» tl oavt o <. } ^ OH curve; 

meaeiumg a calibration value o o u . \ whh » input signal 
k \ v that results in an output signal level tor each end point of each linear region:. 

1 ( <> s < > o I I 

. 1o ) , o ^ -v n i ' 



po»i{ n ! t taps oi 

s n> u i i a seoft ici 

I * , i f » > N , > - i > 

> < i v ' i ^ v J\ i s 

ui ^ > * i * < < v ^ » i m»{ *M ^ 1 it 

and i <k v j $ as * 

treqcutey hand; 

ganeradag an operational t>« i ho level value based < 
the c t * the second cw&oi value, - « 
second frequency porot and the desired frequency; axel 

appi}in? she operational ourpni k\e cuUHvl • tun to sat du< 



amp i^ms L--so mcjjs of 

l _ ' < > !' t v v vK N 

IVOO s£ < 

identifying a desired ireqeericy to tune the transmitter to, the 

^> , . * v<: is e ' , e«\ 

e-tenni a * <; ! ^ e<- ^ , x 

ulaeh » » < < i > > ^ « <« ' ! 

i vx urie^ > < 1 • cks - ^ 1 ^ ! * i x t I 

. n.' i v fo v ' V > ^ 

h ; ! > , ' 1 v i dii V 

yniput i J , s e u ^ ' e 
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1 X\0,, CO - K ■> 0™ 

<\\t \ v. v S \ x > ! < N 

frequency range; 

oa ic\ > a i h i< <. n us Kva.iicO - f v 

and 

^'Civ.-'i paroc j r * f i kv A g - > , t \ 1 i ^ li e< ay 
c <> O retting a first extreme of the particular trans-mri freqaency band as die 
-4a toy frequency point and a second extreme of itre transmit frequency baud as 
the i'TKiiiig point. 

6, U w > >do «\ a eu ' < ^ - * 5 < 
eqnen 1 > K n la da- s:eps \v£ 

si >< t ! i ji i auM 

charaeierisde of the output level ss substantially boear; sad 

associating each region n eh a transmit frequency band. 
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7, The method of Chum 4 mmmr> the plurality uMraasaat 

l » t t t n 0 r< , ^ S i 

^sxnseom pomt and an v a « frequency po.bt for each of die transmit imqpmm 
i - c ips - - s teps of 

kmoh m ± i v \ u-^ n , - m m M d , 
s ins nu?e o\c> a h ut , range. 

dividing » frequency nmge into the plurality of transmit 
frequenc\ hnubb * MT.p.ii,oi ivc! eamvum k mpm c thh 

] V Imi!' OJ 

for cm, * . ! > v ». < ^ h ^ < a a » ix ^ 
v o , 1 ' ^ < * * - 

* » e v. \ v m 

tu ix m f ^ i < " m > ^ ^ > ^ i ^ h>I 

ukmm « i < i v v * < 1 1 i x 

characters c oi he 'mtpm kr,d a sabs; am db 5 mean ami 

- < t v t < O v M , K »t 

9. j * , > ! I 111 » t M 

level control value based on too operating , 1 m of i.be tmnsmhtee 

; o \ . c *v m Oain 4, ahemm v m » s < » c< n mommd h a 

feather eennprises m v (Operational output level value based on ou pw 

\ ic m>^< it ! net 

1 1 . The method of Claim 4, wherein die transmitter operates at one 
, v > *\ „ > do m* m > i ^ m o s?r . o omaa ax ai o r) o oe 
control value step hardier comprises generating the operational output level control 
\aiue Ko*x one sueemc pmma eve sii t 
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value step further comprises generating the operation-] ouipu: ie\H e<mt>-c) value 
based on i arret i o; \ « h u< 

I ' < method of Claim 4, wherefo * generating an operational 
output kvel eonuvi value step further comprises performing a linear nucqx-hnon. 
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frequency band; 
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control value representing required settings to obtain a. desired output, level tor the 
o no -. n v<^ o « 

tuning the transmitter to a desired, frequency within the transmit 

ireootnev band; 

generating an operational oiup.u level control value base&en 
ihe couno u , , ^ ^ < 

v st* i he 

^ > > < > i the < - * v 
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u:dv> v r. 01 r , - x u 

i< no >u > o x 

i ! , M x * , ,» - t i 

ou . ' coo oe^ range; 

% t <j< l O * s 

the transmitter 

^ - is-, e ^ u > o> u > : ; ug e a c < i u 
detlnmg a particular tranamu .frequency band lor each of a plurality of tvansuni 
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^ e s o , kh iv - x, o g 

nu\ " pomis, each * oi o value representing required settings to obtain 
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desired ..frequency felling within a particular transmit frequency band of the 
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determinishcally generating an operational output level control 
I » t * » 1 « ^ y^ ifiiO 

the equation of the particular trequency hand; and 

- ; >o- ni > « y * * « > os t e 
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a transmitter; 

a control circuit having a control signal uipat » a control 
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a processmgaimt conn k\i to the control circuit and the memory 

device; 
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t on v k 0 

recch< so! << a . ' - o les r< i 

< < a a i <- 5 , < u* - 

IKOct. the first calibration point having a > a * point thai is less than or equal 
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rea vw calibration mfonrnuion tor a second calibration 
* ! . v > k tc 
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thy output koe; of the transmitter. 
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operative to generate an opersnoeai output t\ \ control value by generating ! 
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,m> s otaput level control value by generating the operational output level 
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2 i . 1 v inethod of Claim 1 6 f wherein me processing unit is 
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